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collision they bruise each other so that the centre of their masses b e  
brought three inches nearer to each other than their unMtered tbrla~ 
wouhl have admitted, their united momentum, after collision~ wll~ 
be less than be[bre collision by the effect due to a resistance a c t i n g  
through three inches of spac% aml as"  action and reaction are equat~ "~ 
both will be resisted by precisely the same degree of force, but a s  
tile smaller body moves with double tile velocity of the larger, anti.  
both come to rest at the same instant, the first will pass through t~vo 
inches, the latter through but one inch, after they come in contact .  
The mean degree of force will be sixteen, which, multiplied by t h o  
space two inches, give thirty-two as the quantity of resistance w h i c h  
brought the smaller body to rest, and tile larger body being resistc~O- 
by the same degree of force, to wi b sixteen multiplied by one, t~tle 
space throug]l which it was resisted, the product is sixteen, which i s  
the momentum destroyed in the large body. As this result appeat :s  
to be at variance with Mr. Espy's notion of the equality of actiolx 
and reaction, whicll is true in degree, but not in quanlity~ it may t9o 
further illustrated by a very familiar case. 

Suppose a gun be discl~arged, projecting a ball with a momenttt m 
capable of peribrating a plank two inches in thickness, I believe i t  
will not be contende~l by any that if a similar ball were attached t o  
the breech of the gun in such manner as to be forced by its recoil. 
against a similar plank, that the latter also would be perforated. T t a e  
la-w here is the same as il~ the case of the smaller and larger bod ies  
noticed above, the action of" the powder on the ball would exert a 
fbrce reacting in aa opposite direction and equal in de~ree against: 
the gun, but the quantity of force that would be communicated t o  
each, will be as the force multiplied by the space, through which t h e  
ball and the gun would respecttvely pass, whilst the force of tile l)O~V- 

tier continues to act on either, ve ry  respectfully, yours,  &c. 

C. 
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On the melhod of Embalming by the Egyptians, and the l~reserva- 
lion of Dead Bodies fi'om Decay. 

In, is an established fact in the history of science, tl!at the E g y p -  
tians were the first people to rear up the fair temple of knowledge  
for the abode of those abstract and interesting studies which even a t  
the present day remain sealed to the larger portion of mankind. T h e  
sciences of astronomy, the yet more subtle nursuit of astrology, arcl~ti- 
tecture~ painting, and medicine, connected w~th some portmn o f  
practical chemistry, were undoubtedly pursued with an avidity a s  
su,'prising as they were prolific of discovery: and posterity ackno~v- 
ledges the wondrous strength of mind that could force intractable 
materials to a common purpose, without the aid of the extraordinary 
adaptation of power which is at our command. It  would be an ir~- 
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teresting task to explore the route of science by the Egyptian way; 
to track the god-like spirit of intelligence through an .'era, dreary and 
darkened in other respects by the errors of superstition; to follow tile 
beams that emanated from one celestial principle, guiding tile will 
through mazes of doubt, until the light of science burst upon the view; 
and it would be equally instructive to institute comparison between 
an ancient and a modern literature, with an intention of ascertaining 
how tar we have retrograded in some instances, and how lhr we have in 
others advanced in the pursuit of many of the sciences, and in the cul- 
tivation of many of the arts: but, under the title of these remarks, we 
may not extend our researches beyond the limits of our inquiry, nor 
is it necessary for the confirmation of the assertion of the skill of 
the Egyptians, since that one inquiry will display it, not only in a 
remarkable, but in an inimitable degree. We allude, of course, 
to the method pursued by that nation in the preservation of their 
dead by the process of embahning. 

It  was the belief of ttle Eg)ptians that the soul was eternaI, but 
that after the death of the body, it migrated into the various tribes 
of beings in the earth, air, and water, and once more returned, after 
an absence of three thousand years, to animate the structure of man. 
The first change was believed to take place only when tJ~e process 
of corruption was complete, the soul remaining attached to the frame 
in a state of somnolence so long as the remains of humanity were 
visible; from this supposition arose the idea of preserving the body 
from putretkction for an indefinite period, in order to chain tile soul, 
as it were, to its former abode, anti render its flight to other recep- 
tacles less rapid, and its changes of less Variety. Thus no expense 
or exertion was spared to stay the progress of putrefaction, no la- 
bour" withheId in the erection of those majestic fabrics destined for 
the reception of the bodies yet  presumed to retain the silent spirit; 
and the fortunes of survivers were readily bestowed in the comple- 
tion of what were termed eternal mansions, while their own dwell- 
ings~ denominated inns, or resting places, from the sho,'t sojourn of 
the travellers within them, were left comparatively unadorned. 

Upon the decease of a person of consequence, the females of his 
househoid~ and his acquaintances, covered their heads and faces witl~ 
clay, bared their bosoms, and gi,'t their waists with coarse ctoths, 
and, leaving the body in the dwelling, perambulated the city, utter- 
ing loud cries, bewailing the loss of the dead, and describing his 
qualities, at the same time violently beating their persons. The men, 
in like manner, tbrmed another company, and pursued a similar 
mode to testify their grief, all rigidly abstaining, uutil the interment 
of the corpse, from the use of tile bath, fi'om wine, from the better 
descriptions of food, anti the use of iine apparel. The body was, in 
the course of a few days, removed to the embahners, who having per- 
formed their office, returned,it to the relatives. It  was then piaeed 
in a coffin of a shape like the human iigure, and in general ptaeed 
upright in the receptacle designed as a tomb. Sometimes by the~e~ - 
ercise of a singular species of piety, tile corpse was kept in the dw~il- 
m~ oI the surwwng friends, m a magnihcent apartmenG prepared 
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for its reception, and in some instances, the embalmed body wa 
carried as a guest to the tables of friends. 

We are told by Herodotus and Diodorus Siculus that the art 
embalming was practised in three dil~rent modes; the first, require, 
only in preserving the bodies of kings or nobles of the highest rank 
cost a talent of silver, ~ and was thus conducted. The brains wet 
first drawn out through the nostrils by a curved instrument, and th~ 
cavity filled with sprees. An omcer, termed a Scribe, then drew 
line on tile leit side of the abdomen, where an incision was to b 
made, which was exactly followed by a menial called the Paras 
chistes, with a sharp Ethiopian stone; this done, he immediately re 
tired to avoid the execrations and violence of the bystanders, wh, 
sought in this manifestation of their indignation to ward off the curs, 
which they presumed to await them in permitting a wound to be in 
flieted upon a dead body. 

The office of tim embalmers now commenced ; one of them thrust 
ing his hand through the wound, drew out the intestines, leaving thq 
heart anti kidneys. The abdomen was then filled with pounde~ 
myrrh, cassia, and other sweet smelling drugs, frankincense alon~ 
excepted, and the incision being closed, was carefully sewed up ; th~ 
body was immediately rubbed over with oil of cedar, and other pre 
parations, for thirty days successively, or otherwise it was soaked i, 
a strong solution of nitre for seventy days. the longest time allowet 
for the preparation, of the body. At tile expiration . . . .  of this time, thJ 
body was caretully~..washed, and wrapped round with strips ot fini 
liaen in every part~ which was after'wards covered with a gumm] 
substance. 

These arrangements were all performed with the utmost nicety 
tile hair of the head and the eyebrows were uninjured, anti even th, 
features so little disturbed as to permit the recognition of tile indi 
vidual years after his embalmment, in those cases where he was de 
rained from the sepulchre. The second mode was much more simple. 
and consisted in injecting oil of cedar into the bowels, by the recl 
turn, retaining it there, and placing the body in a solution of nitre 
as before, for seventy days ; the injection was then allowed to escape~ 
bringing with it the entrails, which the oil had in a great measurt 
consumed. The body was then delivered to tile fi'iends without an 3 
further preparation. 

The third method, which was adopted for poor persons, consisted 
in merely injecting into the stomach and bowels some preparations ot 
less value than the oil of cedar, and soaking the body in a nitrous 
solution. 

The coffins, or cases~ in which were put these preserved bodies, or 
mummies, as they are styled by the Arabs, and fi'om whom we have 
borrowed the term, were usually made of sycamore wood, which pos- 
sesses extraordinary durability ; the top was tbrmed in the shape of 
a human head, with a face painted thereon, resembling that of a fe, 
male: the trunk was one continuous piece~ made very thick, with a 
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broad pedestal at the bottom, to enable it to stand upright in the 
tomb. In some few instances, a stone coffin has been discovered, 
presentin~ the same shape, and, in still rare," cases, tile covering of 
the body has been found of cloths gummed or fastened together, and 
constructed in the usual form. 

Upon the examination of a mummy, we find it wrapped in a shroud 
of linen, or rather a fine," fabric than canvass~ upon which are secur- 
ed scrolls of the same material, painted with a variety of characters, 
and generally running down the centre of the body and sides, or 
plac(d on the knees or legs: the head is fitted with a piece of linen, 
the feet have likewise a similar covering, painted with hieroglyphics, 
and fashioned in the form era high slipper. The whole bodyis swathed 
with narrow bands of linen, beginning at the head and ending at the 
feet, to the ahnost incredible length of upwards of one thousand ells 
upon one corpse; and those in particular which cover the head and 
face are so neatly laid on as scarcely to disguise the shape of the 
eyes, nose, and mouth. 

On the breast, are folds of linen cut in a scalloped form, as if to 
answer the purpose of a breast plate, and which are usually richly 
painted and gilt, sometimes bearing the figure of a woman with the 
arms extended. Within the body are found masses, of the colour, 
scent, and consistence of pitch, or bitumen, which are readily affect- 
ed b heat; and upon the examination of one body in England, it is 

Y , . • 

recorded that about two pounds weight of this substance was found 
in the cavity of the skull. The piece of coin that was supposed to 
be placed in the mouth of the corpse has been looked fbr in vain, al. 
though a small plate of gold of trifling value has been occasionally 
discovered under the tongue. The hands are sometimes stretched 
upon the thighs, but more commonly folded across the bosom; the 
skin hlackened, and usually attacked in some parts by a peculiar 
kind of coleopteral insect, and the },air perfect. 

The heart, and~ in some instances, other viscera, are found in a 
dried but perfect state of preservation, and the whole frame is re- 
markable for its lightness and rigidity. 

An opinion has prevailed that the Egyptians possessed the power 
of extracting the brain, and filling the cavity with a bituminous com- 
position, without mutilating any of the bones of the skull; but this is 
hardly practicable. 

The nostrils offer the only medium through which the brain could 
be removed without visible marks of injury, and the delicate struc- 
ture of the cribriform plate of the ethmoid bone would be destroyed 
by the application of the slightest violence. In all the examinations 
witnessed by the write,', a probe was readily passed up the nostrils 
to the roof of the cranium, proving that the brain had been removed 
by  those channels, and that the delicate bones of the skull had been 
broken down in the attempt. I t  will thus be seen how perfec~ the 
system adopted by the Egyptians for the preservation of their dead, 
was rendered~ their work is before us, unattainable to our executio~i 
existing in its pristine excellence, and capable of yet enduringifat; 
an illimitable extent of time. And so of many other pursuits:~ we 



24 OJ~ lhe Egyplia~ mode oj' Embal'miJ~'° 

can scarcely conceive the ability that could raise so ponderous a mass 
as the pyramid of Cheops~ which might well be termed an eternal 
mansion, since it has endured so long with the finger of time laid so 
lightly upon it, as not t~) have injured its fair and magnitieent pro- 
portions: and it is equally difficult to ima~ine~ how, in the dearth of 
correct knowledge, and the want of scien{ilic material, conclusions 
coul.d have resulted from observations of heavenly bodies so closely 
allied to truth, as I() have assisted in the construction of a solar sys- 
tem, in st,me respect~ r~:sembling that upon which our astronomical 
calculations are tounded. 

The art of embahning~ as practised by tlle Egyptians, may be said 
|:o have e.qfired with them as an ancient nation. In continental 
Europ% in iCnglav.d, in Teneritt~, South America, Otaheite, and 
other ishm'.Is in the southern ocean, processes have been adopted 
for preserving dead bodies from decay, and in somesituations, the 
soil in width the body has been placed, has acted as the antisep- 
tic anent in staying the progress of putrefaction. Gough, in his se- 
pulctit'atI monuments of' Great Britain, observes, when speaking of 
eufl)ah,fin~ " that l[eurv 1st, in 1155 was gasi~ed, salte(l~ and sewed 
n l) in a bull-'s hide~ a~e'e ),is bowels~ tongue, heart, eyes and brains 
had I)ceu taken out? ~ This uncouth moae of embalming appears to 
rove been pI'actised in F ~ghmd [br a considerable period~ although 
the hide was soon laid aside in favour of cloth, and sometimes of silk 
()r satin coverings~ and to have beer, especially in request to preserve 
the b()(lies of suvereie'us~ and the higher m'ders of ecclesiastics. Ed. 
ward lst~ buried in Yag.o, and found in a state of tolerable preserva- 
tior, in 1714, is said to have been the first monarch upon whom tim 
practice of cevi,~.,v was tried, an operation performed by the Court 

o . . . . . .  

chandler, at~d conssstmg merely m enfokhng the royal body m a 
waxed cloth or silk~ after the removal of the viscera. This custom 
continues to the present time, and is extended to all the members of 
the ro3'at family. 

The remains of Edward the Confessor; of Fair Rosamond; of 
Mau(1, daughter of Henry 1st; of Thomas, Bishop of Ely, who died 
in 1570, and ~'as examined in 1780; of Humphrey, Duke of Glouces- 
ter, died 1100 and examined 1747; of king Charles ls|~ beheaded 
1648, and examined in 1815; of Ilenry 8th, likewise examined in 
1813, (upon the breaking in of his eoflitb when restoring that of 
Charles tst tu its fi)rmer situation,) have all been exposed, and in 
diil}erent s(ates [)f preservation. Some of these bodies have been dis- 
covered in a species of spiced wine, and others wrapped up in vest- 
meats of dilllwcnt descriptions; but~ in general, although the structure 
be not destroyed by corruption, the means adopted have been insuffi- 
cient to ensure the regularity of appearance, arid the preservation of 
every portion, so ,'emarkable in the Egyptian process. 

There are three other methods, which may be styled natural means 
of preservation, and by which a human body can be withheld fi'om 

e operation of the i)utrefi~ctive process, for a very long period of 
~ime. 

\V,.~' m c p,c,senied wi01 examples of the lirs(: modc~ by the disco- 
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very of bodies found in the sands of Arabia, dried by the air, the 
external cavities filled with sand, and preserved entire, without the 
assistance of art. Of the second, by bodies found on the sea coast~ 
where fi'mn long exposure to the sun, and repeated washings by the 
wave, they become so dry and hard, as almost to present the appear- 
ance of a fbssil remain. Of the third, by bodies preserved by the 
peculiar properties of the soil in which they have been deposited. 
The circumstances under which bodies are preserved bythe firsttwo 
processes are sufficiently simple, and need no remark, but with the 
third,an event of some notoriety is connected, having too close a re- 
ference to our subject to pass unheeded. 

I~ ourcroy relates '~ that the burying place ' Des Innocens,' at Paris, 
was opened for the purpose of removing the bodies of the poor which 
]lad been buried there in large graves, each holding from one thous- 
and to fifteen hundred, and about thirty feet deep, and twenty feet 
wide. Each body was buried in a wooden coffin, and all were arranged 
one alongside of the other: the pit was generally filled in the course 
of three years, when it was covered with earth to the depth of about 
a foot, and in the course of from fifteen to thirty years, it was again 
opened for the same purpose as befbre. Upon the opening of these 
graves, and the removal of the covers of the coffins, the bodies appear- 
ed to be flattened or pressed down, a considerable space being left be- 
tween their surface and the top of the coffin. Those bodies that had 
been buried for about fifteen years, consisted of a soft graylsh-white 
coloured substance, of a fatty nature, bearing a conside-rable resem - 
blance to spermaceti, into which every part el the body was convert'  
ed~ except the bones, which, being no longer retained by their former 
attachments, were separated by the slightest effort, they were also 
very easily broken, while the muscles, tendons, ligaments, blood-yes. 
sels, viscera, &c. were changed into a homogeneous mass; perfectly 
uniform in its texture. In those instances, wben the bodies had only 
been buried nine or ten years, the |brm of the ditferent parts was 
distinctly visible. I t  is said that this appearance is retained for thir- 
ty or forty years, when it is at length decomposed and carried away 
by the surrounding moisture. According to the prevailing opinion, 
the skin passes more readily into adipocere than any other substance, 
and is next followed by the muscles and viscera." After these re- 
marks, it may be observed that when a body is interred in a soil of 
the nature to accomplish such results, and a large quantity of moist 
earth is present, the common putrefaction that animal matter under- 
dergoes, rapidly takes place, particularly when the temperature is 
considerable; but if the corpse be placed in a dry situation, where the 
earth is exposed to the rays of the sun, and becomes quite dry, the 
fluids are evaporated, and it is converted into a kind of mummy. In 
the repositories o f "  Des Innocens," the bodies were excluded from 
the action of the external air~ and left to the spontaneous reaction of~ 
their elements. 

We have now examined the ancient mode of embalming by t ~  
Fgyptians, the manner in which bodies were preserved by other ~/, 
tions at a much later period, and the processes adopted by nature in 
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some cases in preserving her noblest work from decay. There can 
be little difficulty in awarding the palm of merit, as the productions 
of all have fallen under the inspection of man; we must confess that 
the Egyptians infinitely excelled in retaining the semblance of the 
human form, and in keeping destruction at a distance. We have 
thus supported the principle with which we started, that in this par- 
ticular, modern ability is surpassed by the silent testimony of ancient 
skill. 

W e  shall upon another occasion endeavour to trace the meanings 
and the references conveyed by the hieroglyphics as appearing on 
the cases and vestments of Egyptian mummies. 

].{IBLIOGRAPHIgAL NOTICES AND REVIEWS. 

On the 5'trength and Best Forms of Cast Iron Beams. 
[Continued from p. 389~ vol. ix.] 

In pursuing the deductions from his experiments our author pro. 
ceeds to compare. .t°gether. the deflections of beams of the new form 
under their breaking weights, or, in other words, seeks by compar- 
ing the ultimate deflections to determine the law of these deflections 
when the breadth and length of the beam are varied. 

The mode of calculating the ultimate deflections would seem to 
subject them to errors of variable magnitude; it belongs to experiment 
to determine whether these may~ or may not, be neglected for pur -  
poses of practical inquiry. 

The method of calculation to which we refer is, to assume the de- 
ftecttons" to be proportional. . to tile, weights producing them, even up 
to the breaking weight, l'hus, in experiment 117 13706 lbs. bent 
the beam .5~ of an inch, and 1446£ Ibs. broke it. As 15706 : 1446~ :: 
.5~:.55, of an inch, the ultimate deflection." The least consideration 
will show that after the elasticity of a beam is injured by tile weight 
placed upon it, the deflection must increase in a greater ratio than 
the weight. Ttle amount of the error introduced may be determined, 
not very nearly, but with sufficient accuracy to enable us to decide 
upon the method of calculation, by comparing some of the deflec- 
tions under the later weights applied to the beams, with the de. 
flections near the breaking point as given by experiment. In the sub, 
joined table we have made such an examination. The first column 
gives the number of the experiment referred to; the second, the num. 
bet of pounds which gave the observed deflection in tile third; tM 
fourth, the last weight under which the deflection was estimated; the 
fifth, the deflection under this weight; the sixth, the deflection calcu- 
lated from the second, third, and fourth columns, supposing the de- 
flections to be proportional to the weights; the seventh, the ditt~rences 
between the observed and calculated deflections; the eighth, the break- 
ing weights to compare with the last weights (in column fourthJ 
under which the deflections were observed, and upon which the ulti- 
mate deflections arc calculated. 


